Using nationally representative workplace data for Britain we identify where migrants work and examine the partial correlation between workplace wages and whether migrants are employed at a workplace. Three-in-ten workplaces with 5 or more employees employ migrant workers, with the probability rising substantially with workplace size. We find the bottom quartile of the log earnings distribution is 4-5 percent lower in workplaces employing migrants, ceteris paribus.
Introduction
Like many parts of the European Union, Britain has experienced substantial in-migration in the last few decades, in part due to the free movement of labour associated with the Single European Market and, more recently, to the influx of refugees and economic migrants fleeing conflict and disadvantage in Africa, the Middle East and parts of Asia. As a result, the age and ethnic complexion of the British population has been changing. The share of immigrants among working age adults in the UK more than doubled between 1995 and 2014 -from 8% to 17% -and now stands at over 6.5 million (Wadsworth, 2015) . These changes have occasioned political debate regarding immigration policy, the resource implications for the State, and British identity which culminated in the Brexit vote in June 2016's referendum.
The labour market implications of immigration are hotly contested. On the one hand, there is a general recognition that parts of the economy would be unable to function efficiently without substantial reliance on migrant labour. They include sectors as diverse as the National Health Service, fruit picking and construction.
i On the other hand, concerns have been expressed about the potential impact immigration may have on unemployment among native-born working age people and ambient wages, particularly at the lower end of the labour market. As we discuss in Section Two, there is little empirical evidence that immigration has had adverse consequences for the employment prospects of native workers in Britain, and adverse wage effects are not discernible.
We contribute to the literature on migration by focusing on what has been happening at workplace level and at the low pay margin. Information of this type is available in the Workplace Employment Relations Survey 2011. Using these data, we identify which workplaces employ migrants and, using a matching estimator, consider whether workplaces employing migrants pay lower wages than otherwise similar workplaces that do not employ migrants. By comparing workplaces that were established before and after the introduction of the National Minimum Wage (NMW) we test the proposition that wage regulation can limit any migrant effect on workplaces paying low wages.
To provide a conceptual platform for our inquiry into these issues, we contrast neoclassical ideas that assume competitive processes rapidly smooth out pay distortions arising from migrant inflows, with an imperfect-competition, monopsony view of low-pay bargaining. An implication of the latter view is the persistence of wage distortions.
The paper's contribution to the literature is three-fold. First, we show that, while some workplaces that employ migrants are concentrated in low-paying segments of the economy such as hospitality, migrants are also found in higher-paying workplaces experiencing upward pressure on pay, either for locational reasons (London and the South East), or because of their large size or skilled workforce. Second, we confirm claims that the employment of migrants reduces pay levels at the lower margin. Third, we show these wage effects are largely absent in workplaces set up after the introduction of the NMW compared to effects in workplaces set up prior to the introduction of the NMW, supporting the proposition that wage regulation can limit migrant effects in lowering wages. This last finding is particularly relevant to current policy debates concerning pay regulation, including the potential impact of the new National Living
Wage.
The next section considers potential reasons for an association between migrants and low pay and reviews recent research on migrants and pay in Britain. This is followed by a section outlining our theoretical approach and its implications for migrant wage effects. Two subsequent sections describe the analysis plan, and the results. Conclusions are summarized, and policy implications discussed, in the final section.
Theory and previous research on migrants' effect on pay
There are many reasons why there might be an association between the employment of migrants and the incidence of low pay at a workplace. First, if migrants have lower wage-enhancing attributes than native workers, such as qualifications or labour market experience, this will be reflected in lower earnings. If this is the sole reason for a differential then conditioning on the occupational composition of workers, their workplace tenure, and other human capital attributes would close the differential.
ii Second, where migrants are observationally equivalent to native workers they may be direct substitutes for native workers, in which case they may be in direct competition with them in the labour market. This may strengthen the bargaining hand of employers in setting lower wages than they might otherwise have done in the absence of migrant competition for jobs. In the longer run, in an efficient labour market, those migrants who were initially low paid may acquire human capital and improve their earnings, and the dynamic effects of their absorption into the labour market may have positive effects on employment and earnings. However, if one assumes a relatively fixed demand for labour in the short-run, an increase in labour supply through migrants will shift equilibrium wages downwards.
iii Third, migrants may be unable to procure the market wage merited by their human capital if they face difficulties using their skills in the host country. This may be because they lack the language skills necessary to take up the profession they had in their native country, the host country fails to recognize the qualifications they possess or requires them to retrain in full or in part, or because they face employer discrimination. Employers may discriminate against migrants by refusing to employ them or, having done so, by paying them lower wages than their skills and experience merit, or lower than the wages they pay similar native workers.
Discrimination may be statistical in the sense that employers make judgments about classes of worker based on observable attributes, such as language or race, it may arise where employers succumb to pressure from customers or co-workers to discriminate, or it may reflect taste-based discrimination in which employers have a preference for native workers which they pursue in their employment practices, even if this comes at the price of failing to recruit or reward the most productive workers.
iv Fourth, since migration to Britain has been substantial over many years its effects may have important implications for the operation of the whole labour market. Migrants may have spillover effects on the way the rest of the economy works, so that standard partial equilibrium assumptions regarding labour market "treatments" do not hold. For instance, native workers may respond to increased migrant competition by shifting to other locales or occupations where they do not face the same level of competition. They may even become economically inactive, raising questions as to whether migrants increase the potential supply of labour. In turn, employers may respond to the decline in labour supply by native workers for a given type of job by seeking migrant workers instead.
v As noted by Ruhs and Vargas-Silva (2014) in their review of the literature, the wage effects of immigration will depend on the skills of migrants, the skills of natives, and specific labour market and institutional conditions. As such "research evidence on the labour market effects of immigration is thus always specific to time and place". We focus, therefore, on the empirical literature pertaining to the UK.
The empirical literature on the impacts of immigration on native and migrant workers in the UK is mixed. The proportion of immigrants who are highly educated is higher in the UK than it is for any other European country (Alfano et al., 2016: 60) . This is reflected in the higher average weekly earnings for immigrants compared with natives in 2015 (£490 against £478) (op. cit.:
63). Nevertheless, Wadsworth (2015) shows immigrants are over-represented among the very high skilled and the very low skilled workers in the economy. They are most highly overrepresented in Processing and Elementary occupations (op. cit.: 6) and in the Hotels and
Restaurants sector, which is where low-pay is particularly prevalent. Alfano et al. (2016: 67) suggest this was due to migrants' "occupational downgrading".
Using the United Kingdom Labour Force Survey (LFS) for 2000 to 2007, Clark and Drinkwater (2008) find migrants did worse than native born workers in terms of both employment rates and earnings. Dustmann et al. (2005) find no significant employment impact of immigration over the period 1983 . Wadsworth (2015 finds no association between growth in immigration at county-level and unemployment and NEET rates for native youths living in those areas, suggesting they are not substituting for one another in the labour market.
Turning to wages, using LFS and General Household Survey (GHS) data for 1973 Manacorda et al. (2012 find no significant effect of migrants on native workers' wages due to imperfect substitution. However, they find immigration has a sizeable negative effect on existing immigrants' earnings. Dustmann et al. (2013) , on the other hand, finds a small negative effect of migrants on the earnings growth of those in the bottom quartile of the earnings distribution over the period 1997-2005, but a positive effect higher up the earnings distribution (Dustmann et al., 2013) . They also present evidence that immigrants tend to be better qualified than natives but suffer a wage penalty on arriving in the UK due to occupational downgrading, but that penalty disappears as migrants move up the earnings distribution through occupational moves and promotions.
The empirical literature is dominated by the analysis of household survey data. Because these data are unable to locate migrant and native workers within and across workplaces, it is limited in what it can say about the demand side of the labour market and the potential effects of migrants on workplace wage setting. To our knowledge, there is only one study for Britain using workplace-level data to examine the links between migration and wages. It finds the employment of migrant workers had no significant impact on employer responses to the recession, either in terms of cuts to wage and non-wage benefits or wage freezes (Bryson and Forth, 2016) .
However, the probability of a pay freeze or cut for the largest non-managerial occupational group in the last pay settlement rose with the proportion of non-EEA nationals employed by the workplace (op. cit.). One-quarter (26 per cent) of private sector workplaces had instituted a pay freeze or cut for the largest non-managerial group of employees in the last pay settlement. An increase of one percentage point in the number of non-EEA nationals employed at a workplace raised the probability of a wage freeze or cut by roughly 0.4 of a percentage point. The proportion of EEA nationals was not statistically significant. The authors suggest: "One potential explanation for this finding is that a workplace's ability to employ non-EEA nationals reduces the bargaining power of employees at that workplace, thus limiting employees' ability to resist wage freezes or cuts" (Bryson and Forth, 2016: 161) .
In summary, the empirical evidence for Britain suggests migrants have more substantial wage and employment effects on earlier migrants than they do on the native population. However, there is some indication that migrants affect earnings at the lower part of the wage distribution due, in part, to occupational downgrading by migrants on first arriving in Britain.
Low pay at the workplace
The intensification of competition and the resulting financial pressures that have been associated with globalization (Beck, 2000; Dreher et al., 2008) and the advent of the 'service economy model' (Castells, 2000) have fashioned an economy in which employers pay high wages where they must (e.g., managers and 'core' employees) and pay low where they can (e.g., Kalleberg, 2011) . Assuming employers act rationally in their own interests (Goldthorpe, 2007) , and that private sector firms are profit-maximising, the increase in migrant labour supply to the UK described above provided an opportunity for employers to restrain labour costs.
To conceptualize a link between the employment of migrants and low pay, we draw upon the theory of monopsonistic power/exploitation developed by Joan Robinson in the 1930s (Robinson, 1933) and applied in recent years by both economists and sociologists.
Monopsonistic power consists in the ability of an employer to pay employees a wage that is below the competitive market wage, despite itself having competitors. As expressed by Ashenfelter et al. (2010: 3), '...the employer with monopsony power will hire less labor and pay lower wages than the otherwise equivalent employer in a competitive labor market.'
In some cases, monopsonistic power arises because an employer achieves a dominant position in a particular section of the labour market (Neumark et al., 2005) . More commonly, monopsonistic power arises from the weakness of employees and job-seekers relative to employers. Disadvantages faced by individuals include costs of and restrictions on job search and mobility, and lack of information about what the employer is willing to pay, or more generally about opportunities in the labour market. The idea that monopsony can play an important role in determining worker outcomes is used by Gangopadhay and Shankar (2015) who examined worker exploitation in an informal urban setting in Bangladesh. They argue that the institutionally and socially 'tied' nature of informal workers helps explain their exploitation.
Schmid (2016) uses monopsony power as one of several concepts to explain the persistence of gender discrimination in Switzerland, stressing women's lack of mobility, compared with men, as a factor in their low pay.
We argue that migrant flows to the UK might provide employers with market power to set lower wages for migrants and non-migrants alike, consistent with a monopsony view of the operation of the labour market. Under the competing neo-classical model of the labour market, the arrival of job-seeking migrants is an external shock to the labour market which increases labour supply, resulting in a downward adjustment in wages. However, as the market is competitive and fully-informed, adjustment takes place smoothly through labour mobility and competition for workers.
In contrast, under the monopsony model, competition in the labour market is limited because actors have imperfect information. Migrants may be disadvantaged in the labour market for multiple reasons. For example, they may be dependent on 'sponsoring' employers, or have been recruited remotely by agents of the employer rather than directly; and they may lack knowledge relating to language, social custom and practice, prevalent wage rates and so on. At the same time, competition between employers may be limited or fragmented because some employers are better positioned than others to be sought out by migrants, for instance because of their locational advantages, their prominence (size, recruitment resources), or history. These advantages can be the basis for employer monopsony power, as illustrated in several previous studies (e.g., localized recruitment of teachers, Ransom and Sims, 2010) . vi In these circumstances employers can recruit migrants at lower pay than the going rate while also holding down pay for existing employees through the implicit threat of replacing them. The bargaining power of newly recruited migrants is limited by their lack of knowledge, by insider-outsider pressures, and by short tenures creating a disincentive to joining a union. This situation, which is favourable to employers, can persist, once established, as a result of continual migrant turnover and because new recruits keep flowing along the established channels.
Because of employees' weak position, monopsonistic power is probably very widespread (Ashenfelter et al., 2010: 9) . It even applies in the small firm sector, as illustrated in research on wage setting at the time of introduction of the NMW (Gilman et al., 2002) . These authors concluded that 'we have produced evidence consistent with monopsony arguments, notably the restricted labour market choices of employees in restaurants' (Gilman et al., 2002:65) .
Alongside insightful sociological studies, one can set robust econometric evidence of the wide extent of monopsonistic exploitation. Notably, Benmelech et al. (2018) have used large-sample data to demonstrate the relationship between local labour market/industry concentration and lowered wage shares across USA manufacturing industry over several decades.
Migrants and low wages before and after the NMW Ashenfelter et al. (2010) describe minimum wage legislation as a 'textbook remedy' for monopsonistic exploitation. There is very strong evidence, summarized by Metcalf (2007) , that the NMW has achieved a significant reduction in low wages and in wage inequality without adverse effects on employment (Metcalf 2007: 59) . This is consistent with the imperfect competition and monopsony wage setting view of the labour market (Robinson, 1969: 295) . Metcalf (2007: 25-28) points out that in the UK labour market it would be very easy for employers to breach the NMW with little risk of punishment. Yet it appears that such breaches have been infrequent. Further, there are indications that the introduction of a NMW alters social norms with respect to pay in a way that counters exploitation by employers (Falk et al. 2006 ).
For migrants, the NMW provides an anchor point from which they can assess wage offers. For these reasons, we anticipate that workplaces 'born' in the NMW era will adopt policies and practices that, in large part, conform to the requirements of the NMW, thus limiting the ability of employers to downwardly adjust workplace wages via the employment of migrant labour.
New requirements to pay a NMW may operate somewhat differently in older workplaces set up prior to its introduction. These employers have pre-existing wage structures and procedures that need to be adapted to new regulations. However, they may be constrained in their ability to adapt them due to the costs of replacing or amending current systems (costs which do not apply to employers starting afresh in the NMW era) and by limited knowledge about their new responsibilities. This is precisely the scenario uncovered by Gilman et al. (2002) in their study of small firms. They noted workers often had limited knowledge of and ability to engage in the labour market; relevant factors included lack of English-speaking competence among ethnic minority workers, experience confined to one industry, and few external contacts. They thus 'can become locked into a sector and accept pay below the National Minimum Wage' (Gilman et al., 2002: 62) . The small firms in this research did not fully exploit their advantage, in part because of the particularism of their wage setting and also in response to the pressure of social norms. Nevertheless, the idea that workers can be 'locked in' to low wages in monopsonistic markets, and that firms can be 'locked in' to recruitment and wage determination procedures offering very low wages, suggests that older workplaces -even larger ones -who have set up a low-wage structure exploiting monopsony power may find it very costly to deviate from it, not least because raising the wage for any low-paid group may have 'spillover' implications for pay in other parts of the structure. vii These indirect effects are potentially far more expensive than the direct ones (Ashenfelter et al., 2010) . Thus, even where firms experience pressure for pay equalization, they may respond only partially. An outstanding case is gender inequality, that was certainly reduced by the NMW (Metcalf, 2007) , yet remains substantial and almost universal in British employment.
The implication from the discussion above is that, whereas new workplaces born in the NMW era face a wage floor limiting the power of migrant labour to lower workplace wages, older workplaces with pre-existing arrangements to recruit and pay migrant labour will only partially adjust to the new NMW regime, such that migrant labour will continue to have some impact in lowering workplace wages.
The research: data, variables, analysis
The dataset The WERS 2011 had a response rate of 46 per cent. The public use survey weights restore the representativeness of the survey to national distributions by size and industry. We address sample selectivity in our methodology by using a covariate balancing approach that ensures workplaces not employing migrants are closely matched to employers of migrants on all the variables we judge to be relevant. The remaining issue is whether the sub-sample of employers of migrants is itself skewed by sample selectivity. In the absence of national benchmark data for workplace employment of migrants, it is impossible to resolve this question.
The measure of low wages
The management respondents were asked to break down their total employment into six wagebands, starting at the bottom end with those paid at the NMW (£5.93/hour) or below. (See Table   1 for the pay bands.) Where the total pay band numbers differed from total employee headcount by plus or minus 10 per cent or more, the observation was discarded, leading to a loss of six per cent of the data. In addition, 36 cases were adjusted to eliminate a smaller discrepancy.
The survey questioning did not specify a lowest or a highest wage paid. To close the distribution, we used £5.00 as a lower bound and £30.00 as an upper bound. Exploratory analyses with different upper and lower bounds indicated that results were not sensitive to this choice.
The summary measure we used was the workplace lower quartile wage, derived by linear interpolation from the wage distribution. In analysis, we used the logarithm of this number. We chose the lower quartile because policy debate is focused on low pay, rather than average pay.
An employer can reduce the lower quartile wage either by increasing the number of jobs below it, or by compressing pay downward. For descriptive statistics, see Table 1 , panel (a). Also shown in Table 1 Two points about our low pay measure should be noted. It addresses low pay for all types of employees, rather than low pay for migrants; there may be some presumption that if migrant employment is linked to low pay, then the migrants themselves tend to be low-paid, but this does not follow, since migrant employment may also influence the pay of native workers. Further, the low pay measure does not directly address pay at or below the NMW, it covers a considerably wider band of low pay, as shown in Table 1 .
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Explanatory variables -migrant employment, workplace age
The chief explanatory variable is a dichotomy dividing workplaces that employed any migrant workers at the time of the survey (scored '1'), from those that had no migrant workers (scored '0'); we call these 'migrant' and 'no migrant' workplaces. This variable is derived from questions that ask employers to provide the number of non-UK-citizen employees from EEA and non-EEA countries. After preliminary work in which we used the numerical data and the dichotomous variable in parallel, we concluded that the former contained substantial error variation leading to under-estimation of the migrant effect. The dichotomous variable is robust to this type of error (Kennedy, 2003) . While the distinction between EEA and non-EEA employees is potentially interesting, we again judged that the numbers provided by management could often be erroneous since there is no statutory obligation to keep such data and personal perceptions may be distorted. viii Thus, our dummy variable reflects non-zero values under either category.
Our secondary explanatory variable is based on the founding date of the workplace (inclusive of time at other locations before moving to the present one) and distinguishes two groups, 'older'
and 'newer' workplaces. Older workplaces are those established before 1997 while newer workplaces are those established from 1997 to 2011 inclusive. The influence of the NMW is assumed to begin in 1997, the year of the first report of the Low Pay Commission (LPC). ix In robustness tests we ran a variant in which the cut-off year was 1999, the year when the NMW came into force, instead of 1997.
x
Control variables
Control variables were those usually associated with variation in wages that are also likely to be linked to migrant employment. We therefore included the percentage of employees who were female; the percentages falling into three broad occupational class or skill groups (lower-skilled, intermediate, and higher); and the percentage of employees who were on temporary contracts or were agency workers. A dummy variable captured the presence of a trade union recognized for bargaining purposes. To control for workplace size, we used the log of total number employed.
A four-category variable identified the total number of employees in multi-site parent organizations, with the reference category being single-site organization. Eleven dummy variables identified the region where the workplace was located while twelve industry dummies captured its activities. A dummy variable distinguished private sector from public sector employers, and another identified foreign-owned firms. A table of the descriptive statistics for these variables is not shown but is available on request.
Analysis methods
The analysis had two main stages. The first stage examines the workplace characteristics associated with migrant employment. The second stage estimates the 'migrant wage effect', meaning the difference in log lower quartile wage between migrant-employing and no-migrant workplaces conditional on the control variables.
For the first stage we used a logit model with migrant employment as the outcome and the full set of control variables as the predictors. Data were weighted using the public use survey weights, and a robust variance estimator was used to compute standard errors. We also ran separate analyses for the 'newer' and 'older' workplaces to check whether there was change in the workplace characteristics influencing migrant employment after the introduction of the NMW.
For the second stage analysis, the estimation strategy consisted of data matching followed by regression on the pre-matched data (Imbens and Wooldridge, 2009) . From a statistical viewpoint, pre-matching of no-migrant to migrant workplaces reduces variation and renders the subsequent regression estimates more precise. From the viewpoint of causal inference, matching is analogous to an experimental method provided that all variables that differentiate the 'treated'
and 'control' groups (i.e., the migrant and no migrant workplaces), with respect to low pay, are included in the match. In practice this condition is unlikely to be met in observational data and one must make a judgement as to how close the choice of control variables comes to the ideal.
Evidence on this issue is provided by the first stage results.
Matching was pursued via the entropy balancing method (Hainmueller and Xu, 2013) which computes weights such that there is complete mean covariate balance between the treated and non-treated (migrant, no migrant) groups. The use of this method reflects the emphasis placed in evaluation studies on reduction of mean covariate bias as a criterion of successful matching.
Whereas the more familiar propensity score matching (PSM) method typically achieves around 60-70 per cent reduction in mean bias between treated and control groups, the entropy balancing method guarantees virtually 100 per cent reduction.
Following the covariate balancing, robust regression analysis (Berk, 1990) was carried out using the balancing weights. All control variables were used in this analysis as well as the explanatory variables. The inclusion of control variables in the regression, as well as in the prior balancing, serves to increase precision.
Results
Descriptive background
Some preliminary points of a descriptive type are worth noting. On an unweighted basis, there was a nearly 50-50 sample split between the migrant and no-migrant workplaces. However, reweighting the sample by the survey weights (table not shown), the proportion of migrant workplaces fell to 29 per cent, with 25 per cent of older workplaces and 32 per cent of newer being in this group. This shift occurred because the survey over-sampled large workplaces, and as the next section will show, size was strongly related to migrant employment.
We broke down descriptive information about the mean lower quartile wage by whether the workplace employed migrants. At a purely descriptive level the migrant workplaces on average had wages that were somewhat higher than the no migrant workplaces. This, however, was without controlling for the other characteristics and circumstances associated with employment of migrants.
Characteristics of workplaces employing migrants
The logit analyses showed that migrant employment was strongly associated with three workplaces characteristics: size, regional location, and industry. Because the logit estimates are not easily interpreted in a quantitative sense, we have relegated the detailed estimates from these analyses to Appendix Table 1 . Here we focus on the derived marginal probabilities of being an employer of migrants, shown in Table 2 , for each of these workplace attributes in turn. Note that as the logit model is non-linear, the marginal probabilities may differ from the logit estimates for particular combinations of covariate values. The marginal probabilities were here calculated while holding all other covariates at their observed values.
The most striking results were those relating to size (Table 2 , panel a), with large workplaces very much more likely to employ migrants than smaller workplaces. In further analysis, we
found that large workplaces not only had a high probability of employing some migrants, they tended to employ many migrants. To show this we had to resort to the management information about migrant numbers that we believe to be noisy (see earlier remarks). Even so, there can be little doubt that migrant workers formed a sizeable part of the workforce in most large British workplaces. In workplaces that employed any migrants and had 2000-plus employees, on average migrants constituted 22 per cent of their total headcount. For those with 1000-1999 employees, this percentage fell a little to 19 per cent. As these workplaces' probability of being migrant employers is so high, it is reasonable to estimate that one in five of their employees was a migrant worker. This is consistent with employers exercising some monopsonistic power with respect to migrant workers. Large employers have the resources to organize and pay for recruitment overseas or target EEA migrants that have come to Britain as job seekers (CIPD, 2013) . They also have a social prominence and reputational assets that simplify job search for migrant job-seekers.
[INSERT South-East, the South-West, and to a lesser extent in East Anglia and the Midlands. One in two of newer workplaces in London and the South-East were migrant employers. Migrants act rationally in searching areas where the general level of wages is relatively high, hoping in this way to partially offset monopsonistic exploitation.
Among industries (Table 2 panel c) the leading employer of migrants was hospitality, with a migrant probability of 0.52. Second came health services with a probability of 0.38. Other industries with probabilities in the range 0.25-0.30 were manufacturing, distribution, and business services -the three industries with the largest private sector employment in the British economy. The prominence of hospitality and health as employers of migrants reflects long established recruitment traditions in these industries. Previously constructed links to particular overseas sources of skilled labour facilitate matching of employers to overseas job seekers and enable monpsonistic exploitation.
5.3: Workplace low wage effect of employing migrants
The second stage of analysis was conducted with full controls for both the entropy balancing procedure and the subsequent regression analysis using the balancing weights. The regression for the full sample was run with two specifications in the explanatory variables. Model 1 introduced migrant workers and newer workplaces separately to identify additive effects. Model 2 interacted the two terms. In addition, analyses were run separately for the pre-NMW (model 3) and post-NMW (model 4) subsamples, including separate balancing before regression with migrant employment as the sole explanatory variable. Models 3 and 4 together are another way of obtaining the interaction effect of Model 2 but differ from Model 2 in permitting the covariance structure to differ between the subsamples.
Bias reduction in the balancing procedure was virtually 100 per cent (convergence is achieved when all covariate mean differences are less than 0.003).
The regression results for the explanatory variables are summarized in Table 3 . For reasons of space, the results for the entropy balancing and for the control variables in the regression analysis are not shown, but are available on request.
In the whole sample employing migrants resulted in an average reduction of the lower quartile wage by about 4.5 per cent, significant at the 5 per cent level. Newer workplaces had a slightly higher lower quartile wage (conditional on the controls) but this main effect was non-significant.
However the interaction of migrant employment with workplace age in Model 2 indicates that the migrant effect on low pay is concentrated in older workplaces, where the reduction is estimated at 5 per cent, while for newer workplaces the effect is near zero. Overall, then, there is a significant interaction effect. This picture is confirmed by the analyses of separate subsamples (Models 3 and 4); these yield a slightly larger negative effect (-6 per cent) across the older workplaces, while the effect for newer workplaces remains near zero. Note, however, that comparison of estimates between the newer and older sub-samples is non-rigorous, because each estimate is based on a separate covariate rebalancing procedure. The more conservative estimates of Model 2 have the advantage of directly testing the migrant x workplace age interaction, whereas Models 3 and 4 benefit from permitting the covariance structures to vary between subsamples in a flexible way. That both methods lead to similar conclusions provides a form of constructive validation (Treadway et al., 2005) .
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Robustness assessment
We conducted several further checks on robustness, using the simplest model (Model 1) as the starting point for comparisons. Bias resulting from omitted (unobserved) variables constitutes a serious threat to the validity of estimated effects. Altonji et al. (2005) suggest that a useful means of assessing such bias is to compare estimates between specifications with and without controls. The rationale is that the controls are selected on the basis of experience so as to minimize bias, so deliberately omitting them exposes the estimates to severe bias. If the estimates remain reasonably stable they are unlikely to be much affected by omission of Other robustness tests concerned particular details of the variable specification. We changed the definition of older/newer workplaces by moving the dividing date to 1999 instead of 1997.
Estimates for model 1 were unaffected. We also investigated sensitivity of estimates to the presence of extremely low values of the weighting variable generated by the entropy balancing procedure. After balancing we removed cases in the first percentile of weights (22 cases) before performing the regression analysis. Results were again unaffected, suggesting that the entropy balancing method is rather insensitive to this type of problem.
Conclusion
Our study is, to our knowledge, the first to use nationally representative workplace data for
Britain to identify where migrants work and the partial correlation between the incidence of migrants and the probability of a workplace paying low wages. Three-in-ten (29%) of workplaces with 5 or more employees employ migrant workers. The probability of employing migrants rises with the size of workplace (as does the percentage of workers who are migrants).
They are geographically concentrated in London and the South East, and the South West of England, and in certain industries, notably hospitality. Unlike other studies, we do not directly compare the wages of migrant workers with native workers, nor recover the direct spillover effect of migrant on native wages. Instead, we identify the partial correlation between the log lower quartile workplace wage and the presence of migrants. We recover this for periods preand post the introduction of the National Minimum Wage to test the hypothesis that minimum wage regulation challenges the monopsony wage setting power of employers who might otherwise pay low wages to migrants. We find the bottom quartile of the log earnings distribution is 4-5% lower in workplaces employing migrants, ceteris paribus. However, the effect is confined to workplaces set up before the introduction of the NMW in the late 1990s, consistent with the proposition that minimum wage regulation limits employers' propensity to pay low-wages in the presence of migrant workers. The implication is that policy interventions such as the NMW can play an important role in countering low pay in relation to groups such as migrants who may be subject to the monopsony wage setting powers of employers. The government's introduction of a National Living Wage (NLW) for those aged 25 and over, together with its commitment to uprate the NLW to 60 percent of median earnings by 2020, may further limit opportunities for employers of migrant workers to pay low wages to sections of their workforce. Our research reinforces arguments for further regulatory intervention against low pay.
i Wadsworth (2015) Table 5 provides a breakdown of immigrant workers by industry. The Financial Times recently reported a call by the National Farmers' Union for a new seasonal agricultural worker scheme which would address labour shortages left by reductions in the number of migrant workers coming to the UK. These reductions, the NFU claimed, meant fruit was left rotting on trees (https://www.ft.com/content/13e183ee-c099-11e7-b8a3-38a6e068f464).
ii A skill-based pay gap may persist between migrants and natives if some of those skills are unobserved in data.
iii This assumption regarding fixed short-run labour demand is likely to hold following the sluggish recovery of the British economy after the Great Recession (Amossé et al., 2016) , which is the period we observe workplaces with and without migrant workers.
iv Few studies distinguish between taste-based and statistical discrimination (Guryan and Charles, 2013) . In her correspondence test study for Germany Weichselbaumer (2016) shows employer call-back rates to Muslim women wearing headscarves are lower than the employer call-back rates to otherwise identical women, a finding which appears to be consistent with taste-based discrimination.
v Our study -like most in the literature -is unable to address the general equilibrium effects that can arise through changes in aggregate labour supply.
vi For a comprehensive treatment of monopsony employer power see Manning (2005) .
vii The importance of switching costs for the choice of employment regime is well-documented in other areas, such as employer choice of 'voice' regime (Willman et al., 2014) .
viii For background information on types of migrant see CIPD (2013).
ix In that first report the LPC noted employers had begun to raise their wages in anticipation of the NMW (LPC, 1998: 131 ).
x Results were robust to this alternative specification. Results are available on request. 
